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Size range
(nm)

10-1,000

5,6 - 560
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6 -10,000
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Time
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Detection limits Accuracy

1-100,000

part./cm?3 +20%

Small part.:
100-1x107
3
part./cm +15% MDC*
Large part.:
1-1x10° part./cm?3

TB: 0- 2,500
um?2/cm?3
+20%
A: 0-10,000
um?2/cm3
-250 part./cm3 for
10 nm particles, 20
part./cm3 for 100
nm particles, 1.0
part./cm3 for 1 um
particles, 0.1
part./cm3 for 5
um particles

20nm: 2x103 —

1x106 part./cm3
100nm: 5x102—
5x10° part./cm?3

+30%

*Mean Diameter Counting (MCD) vs SMPS TSI/3936 for particles <100nm of polystyrene latex (PSL). Source: Asbach et al., ] Nanopart Res (2009) 11:1593-1609
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Effetto di Aggregazione/Agglomerazione

Contributo Dimensionale . . .
306406 10.8 e 60.4 normalizzate ad 1 per il loro massimo valore
10.8 nm decremento regolare
256406 60.4 nm: A) Incremento tempo O
B) Incremento dopo 20 min dal taglio
e C) Incremento dopo 30 min dal taglio
£
;; 1.5E+06 Agglomerazione /Aggregazione
° 1.0E+06 1 B c
5.0E+05 0.8
A
0.0E+00 -
15:07:12 17:31:12 19:55:12 22:19:12 0:43:12 3:07:12 5:31:12 7:55:12 0.6 I
—10.8 —39.2 523 69.8 —93.1 ——107.5 (nm)
0.4
 Esempio di 6 frazioni dimensionali come contributo alla
concentrazione totale delle polveri prodotte. 02
10,8 nm frazione dimensionale predominante.
1%:45 16:09:07 16:37:55 17:06:43 17:35:31 18:04:19 18:33:07 19:01:55
—10.8 60.4 (nm)
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Analisi Gravimetriche

Polveri raccolte su filtri in Teflon per impatto inerziale

14 Stage: 0.016, 0.030, 0.054, 0.094, 0.15, 0.25, 0.38, 0.60,
0.94,1.6, 2.5, 3.6,5.3,10 um

Concentrazione in pg/m?3 di polveri campionate
60

50

0.016-0.03
v 0.03-0.054 0.780
) 0.054-0.094 1.667
3% 0.094-0.15 2.057
0.15-0.25 1.489
20 0.25-0.38 1.383
0.38-0.6 1.560
. I 0.6-0.94 3.936
0.94-1.6 12.057
S m - m m om = = 0 I I ;g;z i;%:

& & S NN s & Mo of’@ & A > D i

& & & TP FE I N T 3.6-5.3 22.234
size (um) 5.3-10 54.610
10 11.631
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Pioppo Canapa Pioppo Commerciale
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PM 2.5
Tipo di legno mg/m’
Pi.Naturale 0.551
Ab.Naturale 0.429
Pi.Canapa 0.372
Ab.Geopolimero 9.018
Pi.Commerciale 0.332
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Pioppo Canapa Stage 10 (0.94-1.6 micron)25 giugno canapa

Pa2=657.2nm

Pb2=2984°

Pa3=726.1 nm
Pb3=3076°

Pa1=650.1nm

Pb1=282°

1pm WD = 84 mm Signal A = Inl_ens Date :4 Nov 2019 N I L
Mag= 15.00K X EHT = 10.00 kV Column Mode = High Resolution L‘I‘E’EE“.‘S?‘S%&T%‘SZ?
k. DEL LA AMBIENTALE |

trum 5

Pa 4

Pad=7231nm

Ph4=383°

200 nm WD = 8.4 mm Signal A = inL_ens Date :4 Nov 2019 NQIL

Mag = 105.00 K X EHT = 10.00 kv Column Mode = High Resolution EPIDEMIGLOGIA IGIENE

DEL LAYORO EAMBIENTALE

ull Scale 2492 cts Cursor: 0.000
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Stage 12 2.5-3.6 um Pioppo Commerciale

1pm WD = 8.8 mm Signal A = InLens Date :25 Sep 2019 N ‘,‘ 1L 1pm WD = 8.8 i) 2 o | Date :25 Sep 2119

Mag = 12.00K X EHT = 10.00 kV Cofumn Mode = High Resolution EQE?:ES%%&E&E | Py TS r b ’ o tion

DEL LAYORO EAMBIENTALE
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Abete Geopolimero Stage 10, 0.94-1.6

Pa5=1.083pum
Pb5=808"°

Pa R5

N/
4

Pa6=1.076 um
Ph6=3534°

Pa 4 =967.9nm
Phd4=3474°

Pa2=1093um
Pb2 =707°

Pa1=1041 um
Pb1=3368"°

Date :4 Nov 2019

,_ Y -.‘

WD = 8.4 mm Signal A =inl ens

EHT = 10.00 kV

Tpm
Mag = 22_06 KX Column Mode = High Resolution
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WD = 84mm
EHT = 10.00 kv

Signal A =Inlens

Column Mode = High Resolution

Date :4 Nov 2019

DIPARTIMENTQ MEDICINA|
PIDEMIOQOLOGIA IGIENE
DEL LAVORO EAMBIENTALE
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Analisi EDS

100+

INQIL A atU
Potas=ium Kal, Silicon Kal, Carbon Kal_2
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Abete Geopolimero Stage 2, 16-30 nm

PaB=48.11 nm
Pb6=868°

¢ B Pa5=6225nm
: Pb5=3010°
Pa R54
I‘A\
Pa 4 =56.30 nm
Pa 4
Pb4=2846"°

T 100 nm WD = 5.9 mm Signal A = Inf_ens Date 4 Nov 2019 N ‘_\ I l

Mag = 10246 K X EHT = 10.00 kV Column Mode = High Resolution el i

— — —— DELLONCEO SAMBIENTAS
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Grazie per l'attenzione!

Dr. Riccardo Ferrante

vi.ferrante@inail.it

Ing. Fabio Boccuni

f.boccuni@inail.it

Dr. Francesca Tombolini

f.tombolini@inail.it
Dr. Claudio Natale

cl.natale@inail.it

Dr.Sergio Iavicoli
s.iavicoli@inail.it ’
INAIL i = .-

Department of Occupational and
Environmental Medicine, Epidemiology
and Hygiene
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